INTRODUCTION
A number of fluorescent stains are available that label DNA and allow easy visualization of the nucleus in interphase cells and chromosomes in mitotic cells. One advantage of Hoechst 33342 is that it is membrane permeant and, thus, can stain live cells. Hoechst 33342 binds to adenine-thymine-rich regions of DNA in the minor groove. On binding to DNA, the fluorescence greatly increases. This protocol describes the use of Hoechst 33342 to label nuclear DNA of cells grown in culture.
RELATED INFORMATION
Hoechst 33342 can also be used to stain fixed cells by substituting Hoechst 33342 for DAPI in the protocol described in Labeling Nuclear DNA Using DAPI (Chazotte 2011a). Autofluorescence from endogenous cellular molecules such as the reduced forms of nicotinamide adenine dinucleotide or flavin adenine dinucleotide can interfere with imaging by reducing the signal-to-noise ratio. This occurs when the excitation and/or emission wavelengths of the probe and the autofluorescing molecules are similar, e.g., frequently with excitation wavelengths <500 nm, and particularly at ultraviolet wavelengths. Autofluorescence can be reduced by careful selection of the excitation and the emission wavelengths used, by treating fixed cells with reducing agents (e.g., a 1% solution of sodium borohydride [NaBH 4 ] for 20 min), and by comparing the experimental images with unlabeled control slides. Avoid fixation with glutaraldehyde, because it can increase interference from cellular autofluorescence, most frequently at wavelengths <500 nm.
This protocol assumes that the cells of interest were grown on glass microscope coverslips immersed in small Petri dishes containing culture medium. Generally, labeling conditions vary by cell type, and it might be necessary to alter the protocol for a particular use. To mount cells labeled using the technique described here, see Mounting Live Cells onto Microscope Slides (Chazotte 2011b). Hoechst 33342 (sometimes called bisbenzimide) may be harmful by inhalation, ingestion, or skin absorption. Wear appropriate gloves and safety glasses and use in a chemical fume hood. Do not breathe the dust.
Phosphate-buffered saline (PBS)
KCl (Potassium chloride) may be harmful by inhalation, ingestion, or skin absorption. Wear appropriate gloves and safety glasses.
MgCl 2 (Magnesium chloride) may be harmful by inhalation, ingestion, or skin absorption. Wear appropriate gloves and safety glasses and use in a chemical fume hood.
UV light and/or UV radiation is dangerous and can damage the retina of the eyes. Never look at an unshielded UV light source with naked eyes. Examples of UV light sources that are common in the laboratory include handheld lamps and transilluminators. View only through a filter or safety glasses that absorb harmful wavelengths. UV radiation is also mutagenic and carcinogenic. To minimize exposure, make sure that the UV light source is adequately shielded. Wear protective appropriate gloves when holding materials under the UV light source. 
